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'J h\ (i, 2' --y^f/i-yywy) (2, i' - ^/u-> y u-» . 

(3 fvW- 5 - n - •fJ-tVlsf v-Of V^^jV) (3' -*^-J\>- 
5 '. - h —Zf^fr'S? n -S^^ iy;x-A.) >?/W xj Ai'^Qi) K, ( 1 , 

2* -^^f/Vv'^y) (2, l' -v?> uy) ( 3 _>^,u 

-5-7xx;Pv/^D^yi;x = >u) (3 ' - > ^/W- 5 ' -7j = /W> 
^ D-Sy^ v^^a-) :=> x^ y- .A v?^ a y K. (1, 2' -^f;^ 

y UX) (2, 1' -^y/b t!)^) (3 — 5-3i^/U^^ 
n -/xxyV) (3' -^^^-5' - m ^ ;U d ^ =. 

yu) ^/ua-^-^^D u k, (i, 2.' -v'^fyuv'y u» (2, 
1' -^V/nfyfy) ( 3 ^/U- 5 - i -7*d e*/W>* 

i 

V^XlXl/W) (3' - i --7X2 t'jV^f a<<ls# -^jc-yu) 

'■/^ =* =- & Mis ? & }) K , (1, 2' --y^f^i/yi/y) (2, 1' - 
^y^nfy^y-) (3-^ 5 - n -Z/f-fris? DXy^-^xx 

/I') (3' - n -7'^U->^ D^>^ v=ac-/U) v>yb =r =. 

J*i? $ v }) k , (1, 2' -^/f/u^Duy) (2, r -^y/D 

fl^ry) (3 5 -7ix;l,y^ a-O^ v^znxwU) (3* - 

^ ^VW — 5 ' -7iX/Vy^ nXy-yxx;!/) y/l/a x-)Ai/^D y K. 
(1. 2' -^^/Uv/yu^) (2, 1' -xf uy) ( 3 _^^ /W _ 
5 -xf/U-y^ o-i^* = ( 3 * _^^, u _ 5 > -^=f. /U . y ^ D 
s<>? i/3L=./u) i?/u=i =. $ a }) y, (i, 2' - v?^ fvUv'i) U 
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is) (2, 1* (3-Jf/W-5-i-yB^->^n^y 
? (3' — / ^-/U — 5 ' - i -^o t"/i/->^D'<>^i;i^ 

yw) i?*3 = i)Ai?^B!) K, ( l , 2' -i^^f/i/i/y i^y) (2, 

1* U>) ( 3 ^/U- 5 - n -:7*?vUif ^ o-<^^ v?3L=.yW) 

(3' -^^/I'-S' - n — =f- }V is 9 a i?3L^/u) vvW =» ? J». 

a y K, (1,2'- ^/U-> ( 2 , 1 * 

(3-^f/l'-5-7i-yl'V'^n^y^i;i-^) (3' - y ^vu- 
5' -7x=-/l'V'^D/<y^i?i = /l/) y;l,2^ ^v/^cJJ K, ' (1, 
2* -^f/^^y) (2, 1' (3-^^^-5-31 
v^l/f i>aL-,v) (3' n^>-v> 
-y/un-^^^n!) K, (1, 2 '. -i^9vi^>y V^) (2, 
1' -P<^U^) ( 3 ^yU- 5 - i -7°n k*A-:>* P'O'* v 5 ^ — 
/I') (3' - i -/ntVU-y^D^y^^x^/P) S^Us 

sJ'A^pJIK, (1 , 2 ' ^vWS'JJ U>) (2,1' -^^U- 

>■) ( 3 ^/U- 5 - n -z/3-;ls~>? a;<>-? ^zl=./i,) (3' — ^ =f- 
JV— 5' - n - -f'J-jVi/? w<ls? v-'^n/U) *Jj\,zi=-?7 1±*J9 d y K, 
(1. 2' - v^y ^yu^yy U-^) (2, 1' -^^U-V) (3-^^/W- 
5-7s-/uy^P'<y^>?i^) (3' — 5' -7i^y 

^p^O^^rc-yV) ^;l/3-9A-y^D!J K, (l, 2' -3L=J-Uls) 

(2, 1' -^fi/y) (3->f/w-5- i -/Dfyu-y^o^y^v? 

jc=wu) (3' - j. 5 ' - i -/d f/P^y^ d^>-^ -/i,) v? 

/U=i-$ J*i?f a y K, (1. 2' -zn^u^) (2, 1' -^y^af 
Ury) (3 5 - i -^o tf/u->* D-iy^ v^- yv) (3' 

-^^^-5' - i -zfu tVl^^ a-^y^ i>=c--jv) => =. J* 'J $ 

d y K, (1, 2' (2, 1' (3-^/P- 

5 - i t";U'>^ D'O^ (3' _^^-yp_5' — i 
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a t° sU ? a 1/ & i? =. ;u) =» — A v 5 ^ o y K*. (1, 2' 

(2, l' -^y/Df 9t^) . (3->f;i/-5 - i-/ai^ 
/l'v'^P'<y^S/x±/i.) (3' — * ?vu.— 5 ' i -/o fyU->^n-< 
^v^-yU) iSjt,a=.$j*i?? p y H\ (1, 2' -v'yx^i'lj k 

(2, l* --^^f/v-yyi^y) tr* (-r ^-r — yw v^^^-^a^ 
?ddf, (i. 2' - y-T'ci evuv- y u>) (2, 1' -v^^yu 

v-y^^) h*.* (-f i^^yu) 'j/vzs =. r> Av?> n y K, (1, 2' -v 5 

^yyDt>->!)uy) (2, 1' y^n hj^v- y u-^) (4 

^f^/V) i?jU=>=iV J±W o y h\ (1, 2' -.y^fyP->Dl'y) 

(2, 1' -v?^/w>yu» (-f^s/V) (3-h!l^f^/!l> 
-O-T — yw) ^35i>Ai?^a!) K, (1, 2' -^7i-yu->!l 1/ 
^) (2, 1* -S?7*=^V>) Ul') (xf^f-yv) o-^y^^yu 
y A"-f — yW-) ^35!)A^n!l K, (1, 2' — i?7x.=^ yV-v" 

^» (2, i* -^^f^yyuy) U >-^~yW o 

A-J'DMyf^/i') vvw !) K» (1. 2' -it^r/uts 
^y) (2, l' -i?7i-;vy!)i/y) (^r yu) (3 - hv^ 

f/u-> y /u-f ^3=.^ p y k, . (i, 2' --^yy 

ptvi->yu>) (2, i' -v^^f^yy u>) (-fyf=^) o- 
hy^f/vyy/i^fyf^/i') ^ssj^^bii'k, (i, 2' -s? 
^f^yy wy) (2, 1' --y-fyyo^y!) i/y) (^ v-^zww) 

( 3 - k y ^ ^yw> y yw ^) ^3= ^y^ou k, ( 1 , 
2' - ^-f yyo t'/v->y u^) (2, 1' -i?Yy7*pt>y!) uy) 

(^yr-yu) (3 — h y ^ f'/i'y y /i"f y7 — /u) n^^y^D 
y K> (1, 2* -^f/i'-yuM (2, 1' -^f-zi'-yDuy) 

(-f ( 3 - h y ^ f^yy yu^ ^yu-f — ^) wU^ — $ A, 

WuVY, (1, 2' -^7s^->Pl/y) (2, 1' --y7i-^ 
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/^i^^^nDK, (1, 2' -^7x=/U->!)uy) (2, 1* - 
^>f/w>!)wy) (^>-t ? ^^) ( 3 - h y ^ <?jv*s V fr* f->\><< is 7 

i?j\,z2=^V Ai?? a ]) K, (1, 2' -^f^v/!)Wy) (2, 
1' -^7x=/^>!J uy) (f ^-r — (3-Hl^f/u*/y*>f 
V-T^^/W) i?A-3 = ^^n9K, (1, 2' - V b'/l/v' 

^y) (2, r -^f^i/^y) U^x-ziO (3 - hii^f 
y /vy *-A"f v-r-vu) ^3 = ^aj?^'bd k, (i, 2' *-^y 
^/p^yu^) (2, i* --^yyo^i/i/^y) (-r^^^/w) 

( 3 - h y y y ^y ^x^-^) $ j* w o y k. 

(i, 2* -^^yyDif/u^!) i/» (2. i ' -^y/D^*/j 

W->) (^ix^^/W-) ( 3 - b y y fvV*> y /U;* ^t^/H vvwa 

x> -ke<fc£-*ic*$v*-c, (i,2'-) (2, i' -) *s (l, 

1* -) (2, 2' -) t*otUV^> (1. 2' -) (2, 1' 

(b) mm* <>m<t^mt lt, a»os*&jRice-&LfcT=^->^ 

«5t LTIilH* fcfca> 09iLtf, TE-jRS (III) Xli (IV) 

( [L'-H] s+ ) , ( [M 2 Z 2 Z 3 • • • Z n ] «■—'-), 
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(HI) 

( C L 2 ] s+ ) , ( [M 3 Z 2 Z 3 • • • Z n ] "),. • • • (IV) 

(III) Xf* (IV) «K L 2 J±«J&OM 4 , R , « 0 R ,, M 8 X*4R ,, ,C 

IlftlS^l, Z 2 ~Z "{i-ttt^ttTK^H^. ^7^**7 5/1, 7 
~ 2 0<D7 !i — A-S, TJ^J^T D — /^S, 7" !) — ^TvUdf-^S, gJ&T 

m*2M 2 , M 3 <DlJj>^ffiT* 1 ~ 7 ntt2~8©lt. s fi L 1 — 

H, L ^-^fiBicT' 1 ~ 7 (D^t!t> t 1 l=tx.s/ 

(n-m) ] 

i 

afifttS&JL AWlliLtliAg, Cu, Na. Li^ifW^gf > M 
5 ttJS#i»*tf>8&~ l o fiat a &J(L WWHtliFe, c 

o, N i <t ifO«-JR?-*s*»f b*t5. 

Z 2 ~ Z n <£> A&0iJ t LTIi, ^7/^7?/SHt^^ 

2, e-^f^^y+^l, 7 fvP;*-.* ^Iil~20© 
7;V^/HiLT^fAl, xf;H, n-ynfAi, V 7 o f/Wg. 
n-7*^i, n-t^fAl, 2 -^^/W-^^v-yUg^, J^^^C6~ 2 
0 <D7 !) -vWg, 7A#A7 I) — A-gi^L < <2 7 y — /Ug <t LT 
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y=c=.;\<m, p - h !) /WS, -Ovvkg. ^>^7^^P7x = /WS, 3, 
(h!)7^n^f/u) 7^=^S, 4-^-v-+y-7'fyl'7i 
-^S, 2. /V7x-^S, 3, 5-v?^f/V7i-^S, 2. 

4 i ^/uS, l, 2 - v 5 ^ 9-^7 i-ybS^. ^oy^H 
X F , CI, Br, I, t«>!?o-f KltUI^Wy^yS, 

. |Ctt, B (C 6 F S ) 4 ". B ( C 6 H F 4 ) 4 ", B (C 6 H 2 F 3 ) 4 _ , B 
(C 6 H 3 F 2 ) 4 ", B (C 6 H 4 F) B (C 6 (CF 3 ) F 4 ] 4 ", B 

(C 6 H 5 ) 4 ". BF 4 -§Wf>ti5„ 

X, &m*>=3-*^t VXit. Cp 2 Fe + , (MeCp) 2 Fe + , (t 
BuCp) 2 Fe + , (Me 2 Cp) 2 Fe\ (M e 3 C p ) 2 Fe + , (M 
e„Cp) 2 Fe + , (Me s Cp) 2 Fe + , A g + , Na + , L i *f 

-N, N- A*T— V =-*? J», -^71-^7^=^, p-^hu 

7 - ]J - -? jU, 2, 5 - *?9 ci p T- ]) >, p-^hn-N, N-v^^ 
;\,7 J*, N, N-^>f^7=y=7^, N, N 

h 9 ( 4 - ^ fyU7 i =- jv) ti A"<~*? A, F U (4— th^ris?^ — 
AO #A--<- 9 CH 3 PH 3 + , C 2 H S PH 3 

+ , C 3 H 7 PH 3 \ (CH 3 ) 2 PH 2 + , (C 2 H S ) 2 PH 2 + , (C 3 H 
7 ) 2 PH 2 + , (CH 3 ) 3 PH + , (C 2 H 5 ) 3 PH + , (C 3 H 7 ) 3 PH 
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\ (CF a ) 3 PH + , (CH 3 ) 4 P + , (C 2 H S ) 4 P + , (C 3 H 7 ) 4 
P + fW7yV=Sr^7*^7t-!)A-<ty; S(/C ( H 5 PH 3 + , (C 6 H 
5 ) 2 PH 2 + , (C 6 H S ) 3 PH + , (C 6 H 5 ) 4 P\ (C 2 H 5 ) 2 (C 6 
H 5 ) PH + , (CH 3 ) (C 6 H 5 ) PH 2 + , (CH 3 ) 2 (C 6 H S ) PH 
+ , (C 2 H 5 ) 2 (C 6 H 5 ) jP^OT!)-^^^?*^^^^^ 

ictz&fomt'&m&mif btiZo • '.. .- 

— (III) S0« ( IV ) <Oib&y9<D<PX\ .AflcWt-tt, Tf£0*>0£ 

(III) (Oit^mt LTIi, flf»j5ttf, f F77x=;H»M/x 
f/UTV*-^, h 7 t7 3i =/Hffl.K h 1) (n-^^-^) T>*r=-VJ», 

t ^77 *=/naisft h y y^T^^^ 1 ?^, .y h?^^ c^^^7/w^- 

P7x-A) SIBSf h 1) xf ;W7 V^E-^ A, T 1^7^^ > -? 7 & V 

MJxf/WTV^-^A, f h7^r^ -7 — ffl& fc° 

^•7-!)A, fl-7 (^y^7;utD7i=/V') S8B^b°D y = £ A> ^ }. 
7=*-* (■0^7/Ptn7i-;U) fli&N, N-i?>f/V7x y 
•rh5>3r* (^y^7;VtD7x=/V) f/Vi/7 ;n ^ ;U T > ^- — £ 

-teiS; (IV) (Dit&Vok L-Cfi, fclfctf, x h 77*~*fflm 
7iDt-7A, f F7+^ ('t>?7^B7s=/l') f ^7 

X Dt-7i, 7h7*^ (^y^7;U^P7i^;U) 51 g§ 7 in o -fe — <7 
A, 7(-7#7 ('<y^7;i'*n7i-;i') Si ^-rTJ^ ^/i^^D-ir — ? 

h 7 * * (^7^7/^a7i=M 5Hfl&*/l- $ ;U7 :x. o-fe — *? A, X 
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#jf ftififtlt \\L^mt U-C(4^K{414T-'3j-^ <!; Bt£ MIT y — 

ii\ ~^5t (V) 

(M 1 Z 1 Z 2 • • • Z n ) ( »-■>-.. • (v) 

^l&6~2 0©7 y— vug (^nyyf^7!l-^i^ttf) , T/U^vU 
7y-/H, T y — /UT/U^r/US, ij$7/^SSO:t«^?o-1'KS 
Xte^u y^J^^Sr^ miJM 1 (Dj^^tfT- 1 &> "9 , n »i 2 ~ 8 Ogfgt 
-Cfc5c ] 

X, — JiSfCTJ ;utJ?9 V <k Vflttl t> T - ^- > T*fc 5 0 

~75\ t^h!;7!;-^;^7^iLtli, «*.tf-«SC (VI) 
(CR U R H .R 15 ) + • • • (VI) 

s, w&y ^~*m, t7f;i'Sso!7yi-7t-/i'if©7y-^Sf 

^7^-^11*, Wiii, (vii) 

C 6 H 5 . k R ,6 k • • • (VII) 
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-m&. (Vll) {dfc(t5R i ^ ^iii ^i oco t Ko*^k>S, 
7/^*->I, 7y-D^->i, ft7/l,3^->S, ft7y-o + y|, 

.y (^/U^d^i^^u) *K i h,.7 h7+^ (^7^^-a7^-/W) 

/U) tKU— K f 1^7 + ^ (M)7/^n^f^7x=/U) ^^—^ ^ 
hy {Y/vj/v) #i — h, 7(-7.(^r>'!i;i') tffi — h, [ (^i/fy 

— ±15— (vi)t*g$^5ij|n;7y-^/^^7Aro^ 

femk LTfi. h !) ( h/H-A-) */i,-<- .7 a, hy 
X, ^Igejo^co (B) ^f*5f«*7ifl:^HTIi, Tie 
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(VIII). 

BR"R U R 19 - • • (VIII) 
[St«K R 1 7 v R 1 8 £.tfR 1 9 »4v Sill ~2 CKDr/is^^mtitztem 
it6~2 0<D7!J-^5Tfc5. ] 

» 

xr y -/nt Lti^D^*>iii7 y -/ws, Tvu^/nt*?" y — 

JbSE-#St (VIII) ^©R'\ R 1 8 St>*R 1 s fi, **L^;h.&*»l ~ 
2 0©7/^/Htfcl4Kii6~2 0»7y-/H^*L, A#0fltC|i, 

-{y^f/H, ^^^^S, 2 -oi^yU^^r •>/H^i'©7/U^f/l'ifc5 
^|±7xr:/Wl, 7x-/US, hD/l'I, ^i^y^S, 'O'vvV 

9^-^5t(vilI) T*snif«*9*^»roA*Wi: LT 

14, h y /W*"7^, h !) (^^^7/^0 71-/^ *!7^, hy 

(2, 3, 4, 5-7h77/Pt07i-/l') h y (2, 4, 5, 

6-7h77/l'tD7i-/l') tf:?^, by (2, 3, 5, 6-7(-77 
/W^-a^i^/W) *£ijf. h V (2, 4. 6-M)7/l'tD7i-/l') * 
<>m, hO (3, 4. 5-H)7^D7 s ^) *>7^. hy (2, 3, 
4-hP7/l'to7i=/V) -fcVm, FD (3, 4, 6-M)7/Vtn7 
xs/U) *£f!f, hy (2. 3-^7/WtD7x=./l/) -fc^m, h V (2. 
6-v?7/^n7i=/U) *£i!f, hy (3, 5-^7/1/^07x^/1') 
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hV (2, 5 -*7,U*-n M) 
n^^u) (3 -7^.D'7x=yU) ^fff, h y (4 _ 

7/^D7x^) M [3, 5--^ Chy7^D^f^) 7 

f - M (n-j/^/U) sfc?*, M (M7^D^f/i,) h 
M (2, 4, 6-H7/^c7iz/P) f. y (3> $ 

7/W^-P7}-> ! 7^ > re**-;? 7 A- (n-7^A) 5?7A-*n* 

(A) f&ftt (B) *A-Jt"<?#* L< tti 0 : 1 

~1 : 10 0, i9»*L<l4l : 1-1 : 1 0 ©ISB^S* L < , ±15 

*uwo>wttm\z*irtzxGmmm*. ±m (a) /&#&i>* (b) at 

w^-C, (C) ^Cti7^^D^feHTIt -«SC(IX) 
R2 °vA l j 3 _ v ... (ix) 
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est*, R 20 i4Kiici~i oor/^^s', j tefcmm*. m&&i 

v Ji 1 ~ 3 (D^mX-hZl . 

mJlE-fiS:5t (I«-C**^ii5^ifeOlr^Ji:Ltli, h y > f ^7^ 

H^y^7/U;-!>A, v ? ^f;i'7/v?-!)A^P !) K , -^xf/i-r 
d U K. * f^7/WS — £ Av 1 ^ n U K, if;V7;l-,?-9 
A^p!) K, ^^f/l/7/V$ = !)A7^t!; K, , ^y^fA''7/l'S = 
7At KU K, v^^/WT^S - ^7^> t K !J K»lfxf/V7/l' 5 - •> -ki? 

3^|gPJ^S!J3t^fe»-*5^Ttt, _h#!Lfc (A) fifc#, (B) J&ftRXf 
(C) ^Irffl^tf ««ttSrfT4U i tl?l 5. 
^flUfctttt, (A) «BJx.li, (B) ^^gtt^-eSCtlc 

^frbfmmmz. z <o mmnmofaji*'* ^mx-h^> (b) j$.#<d 

X. 3Etc. (A) f&ftk (B) ticfc.fl, JLIB'Sb 

#^»r6).h8!>*fcja.e>ix.S. 
X> ^fflgSttMli, If-20t~2 0 0t, L< fi - l 0"C 
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< 1 : 1 ~ 1 : 1 0 000, i!?»4U<ttl ': 5—1 : 2500 C?|5 
t£ (C) ^ t (z X 9'i i»ife*Sfc!)(Dl.#iSttt 

0(75a -^-U7^ £ *;:«fc «J»!ift£*x5. 

4 fvP- l —^i/'rzs, i-^^fir>, 1 - 4"^ -7" >, l --r-fe^, 
1 - Kfty, l-^h^^ir^, l -drif^ir l-^^^^irv 

^dh^ksj^t, a^jsfett^tiiais^n-r, ^7y-i^s, miss 

I^^ttlcoi^ii, l o 0-2 5 or, #£L<<2 
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- 5 0- 2 0 0t, J:0S*l<l40-13btt'fc5 t 

(^;uJt) L< fi l ~ l 0 \ i o 0~ l o 5 i/j;5:i 

2 OMP a (gauge). HlCfrlfe U< (4^flE~ lOMPa (gau'g 
' e ) X'frZ. 

x, a T-zmmt Lxm\,^x 
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-x. ^mm^Mi-t, mn- 20-2 0 0^ #* L< t*- 1 o~- 1 3 
$ y.*^^^«jic*f-t-s^(is4^^<7)g^.i~i 0 0 0 0 g . wir 1 

0-iO0Ogfc45J:5t*MHSt5wiisa*Li/\ 

^©/ntuy^i^iu, te© (1) ~ (3) &mvtt-rz> 

( 1) 7" h7 y 1 3 5"CtTil!j3tbfc<iPfi«iffi[ 7j ]2JS0 . 0 1 ~ 

0 . 5f-> V y Y jV/ g 

(2) Tjkm^mmm^ (dso ^^lifitr-iot 

(Tm-D) A5o~i2 0ttf)gStt«lig 

(3) £#*£liJttti& ( [mm] ) #5 0~9 0^/U% 
*|gB^»^D t°U>mK-^f* 1 fi. 1 3 S'Clzxmm 

LfcH&SSfigUDtfiO . 0 1~0. 5f->!)y hu/gCtiDT'fef), £ 
<Bffi»tt«[n]tt, L< HO. 1-0. 5f->y -> h;u/ g , 
iKliO. 2~0. 4 7 f '>yy h^/gffcS. 
«»tt«[ii]*so. Oifv'D^^/gSifii. 
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*l?l©7 , Dt 1 uy^I^^ili, ftjft (Tm-D) ds^fCtto^^Pj 
^M^SfiaSf+ (DSC) T*0~i 20tro^B B B ttiflit'fc5^i!:^I 

ft, Tm-DJi, D S CSiJ5£{C«t «9 ^J6So 

gp*>, /^M^^M^SW- M-Jf>-x^-M, DSC- 7) £ 
/BW «*5H Omg^IIT- 1 0 < C-C5#RSH*lf L/c*£, 1 0*0 

(A. Z a m b e 1 1 i ) <0 m&Ztltz TMacromolecu 

1 e s, 6 9 2 5 ( 1 9 7 3 ) J. -C«36 $ bT#«>;fc. 

:©f**#'<454, Sc#*I'Jtt*s«<*Sri:'€r«*i-a. 
^1:0*1^ (*) SJNM-EX4 0 0S ,3 C-NMRSI 

»g :2 2 0mg/5!Jyyb* 

: 1 , 2, o -Oif ^ b S-^ 9 0 : 10 

Sit) ^-^^^ 
: 1 30t 
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^yp^ijil : 4 5° 1 
/<A>**0'5KLI#nU : 4# 
«® : 100000 

*I8WJ-*5^T, 3fc#«aiJt£ffi» ( [mm] ) fi, hu IE <D 0 ^ « ^. 
(tfc) MJNM-EX4 0 OmmS.=km^^. 13 C-NMR*-<* h/V£. 

ad«Eoft#i:ra«ic ltjiisl^d y h y r y k ( [m 

m] ) #*«r»j£L-t#«>fc«-ea!>a 0 

?rfi*t5. . ". '' 

*ito/pk>ylS^lli, Sttt&'fliJttffitt ( [mm] ) &5 
0~9 0^E-/W%T-fc<9 > t < f±5 0~8 0iE-/W%T-fc5o 

itfr^Iiittttm ( [mm] ) o^/P%*lfli, 

So 

wwT*. ^V^y^y (mmmm) It 2 0 ~ 8 0 

5 w t L< , 3 o ~ 7 o */v%-efe5t 

*^gp^coy*D fc*u^m-£ft2te, ±|E<D (1) ~ (3) WI# 
fciflfcU S.OTIECD (1' ) ~ (3* ) ^gfri:f5t)(D-ei)5„ 

( i ' ) t h 7 v ^mm* i 3 5*c(c-cafjjgLfcffiis*sff [n ]^o. 1 ~ 

0. 4f->!) 5/ h/i'/g 

(2' ) **££££>&*tt (DSC) ?rffll\ *m«:fe*#H*T- 1 

ou-s^mnuct, i or/^-c^ia^-it?)^ t tc: «t «j »e>*ifctt 

<*ft5ii,6 (Tm-D) i>'6 0-l 2 0t©g B B a ttW 
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(3* ) J-ysOfyVftm (mmmm) ^30-^60*^% 

Lfc^PS3tef£[ 7) 0 . 1~0. y h/P/g <D^<nX'&>*). Z<D 

«Ktt«Ci|3l4x #*LOiO.' 2~0. 4f->y 5/ hVg, H-ff* 
L<fiO. 2~0. 3 r-> !) $/ 'YiV/ g X'foSo ' 

*&W<Dya \?isl/?hm&W2 tt, (Tm-D) ^$fcfftt<^£2» 

^^^4^ftl+ (DSC) T'6 0-l 2 0tO^MWt'ifo5C:i?r£- 
^ir-r?)'b^T'fe'9, L< 146 0 ~ 1 OOt, Hl-^lfe L < 14 7 0 ~ 

6 CC^fiT-^, .WfRttdSffiT-raw l 0 O'CSrS;!^. 

^^PJO^P t"U^^fi-&^ 2 yy^y^/^l (mmmm) # 
3 0^6 O^/uyotfc*), ff*L<li3 0~5 0^^%, JE<-#* L < J4 
3 5 ~ 5 

«P^©7 , o ^U^mfi^^2t4, 3£#giIIJttmm ( [mm] ) 
##•3= L< 14 5 0~8 0^-;U%T'$>t> , L<li50~7 0*-/U%, 
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J:9fril<li5 0^6 5^%i?fc5. 
JEfc, «p|©^d fwv^S^* i St;2,li, JblE» (l) - (3) . 
(1' ) ~ (3.' ) cog#0{tb,{-> (4) : ^yw<— ->3 ut'Y 
(GPC) ttlCjlfl.WJfcU (Mw/Mn) 4 SXT . 
(5). G P C ttfc t 9 «]6 t fclt¥*^t* 1 0, 0 0 0-1 0 0, 
0 0 0 '©R^SriKJE-f** t>^>"C'*>?>o . 1 , 

G P CftlCfc 9itiJ^Lfc#^4#*fT (Mw/Mn ) t± % . «fc«5#*L< 

(Mw/Mn) ^^gx.S.^^MWS^ti 5 

X, G P CSH i "5 91^ #£b<fi. 10 , o 
00-50, OOOtfc^ L < 20000-40000 X' 

fc5o 

Mw^ 1 0 , 0 0 0*mx*\*. ^fco£#38£-rSw b&thZ. 

X,' 1 0 0. 0 0 0*mz.Z>b. aEthttiS(ST-T6fc«>fifeJ!5tt* s ^A 

ft, JiiEMw/Mntt, GPCSiat), TIBO««& V*#"ClB!l^ b 



GPCfflSit 

:TOSO GMHHR-H (S) HT 
.:»fr^nvh/5Affl'RI«tilS WATERS 1 

5 0CSiJ^^# 

: 1, 2, 4 - h U o ja-O-t? V 

SSEii : 1 . 0$!)^ h/W/# 

:2. 2mg/;HyF* 
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SAf ' : 1 6 0 9 o }) y hvU 

: U n i v e r s a 1 Calibration 
M^d^7A:HT-GPC (Ver. 1. 0) 

#£L<* «fc <9 b < & 9 5 ^-/V%W_h-C'foS 0 

^fi«±, B^ttSO J NM-EX4 0 OSNMRSlitfflvS ^T<^> 
KMI: 2 2 0mg/NMRil 3 5!J!ly 

NMRfffi: 1, 2, 4-HJ7DD'<yfy/'<yt'y-d6©9 
0:10 (MttO 

M^&tt : not 

/•?A-;*.i|iS : 4 5° 
^yW^«k!JiS.Ll*M : 1 013? 

mn&m. • 4ooo@ 

3i*fe (a' ) K«fc <3»iif-S!iiti-Sw i 
[3] fc'uv^&K#J 
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[4] K>yu h&3f£fJi&fi£ife 
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.tt»ttf*#»M£ m#5ttte*« r-r^-y p-125, 

raT-f-^ — ^ P-10 0, RT'fv-y P-90, y^0i{ai^3 
y 5 3 0 0 , E.#it^M ^-Y I/*/; T1115, t^^7^" 5 7> 
yWS! ^!/7bvK100, >— *yy*Wl ECR 2 2 7, l^xx^V 
3/^2101, ^JIIYb^Si 7^3^P 100, — (Here 
u 1 e s ) 'a* Regalrez 1078 5: t tfX*£Z> B 

TBlMS'Jt LTti, y^^^., v^^nir^^-^/u^ f7r>i 

-©n, 0i|;Ui\ it) • mVd9 y y*. % i\,-t t? 

7y7*. * 7*7 y? *«L mm.s %umVyy^, KfllV y 

yy^ ^77^7?^, ^ y a y 'J y? <J > 57 y yy^ *z h n y ? 
J* > #!lif uy^y^, miktfV ^3-l->9 yyx, ^^Dt'uy 

mtxv ?u t'ui/y y ? y^ ftstggttmv y* n&msfi 

M^y^jw? - y 7 y, 7 4 yZs*— • h o ^v-a 17 ^ ^.^d^tf bix6 0 
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(») ) , ^^57>ff-TNP (ft&<fc#* (IS!) ) , -< 1 6 

8 •t^->f;l,f-f • mj/UX (M) ) ' Sands tabP- 

EPQ K (M) ) , ><^y >^^kl»Jt^J, 2, 6--^-t-^^ 
yv- 4 V — ;K' n -jf* ^xvvW-' 3 - (3' , 5' 

BHT (§g) ) , ^^/y^lOlO 

^>*^y * y h-yi-x h ? * x (3-7 

3 ^'>^DLTP (M) ) T>W***L (B*M 

(§5!) ) ^W-f^-^^^bKih^J^ ^^0iJ^-e#So 

7 mt&s ± m t£ t* & m if e tt 5 „ 
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(2) rnrn-^m c r,]comm 

(80 i^liWVMR-0'5 3SiiMft^fflV\ 7h7!J^It 
1 3 S'CJCjo^-C^iJ^Lfeo 

(3) S*¥^^ft (Mw) %.Zt#*&ft1fi (Mw/Mn) <7>$J3£ 

(4) DSCSiJ^ (gt^t : Tm-D(^IJl) 

fiP*>. ^^S^Sst • ac/l^ — DSC-,7) £ 

^lOmg^liti^T^ - 1 Otf 5 #r«1i£f5 Ufc^ i 
0 -C / # -C #?- $ it 5 w i: I d J: <0 # tt 5 S4 fi? ® *& * - y co * .fc E.W < c- 
£ H 5 f- * <7) ^ h v Zf*W& : T m - D t L tc 0 

mmmi 

(1, 2* - ^ ^/i- y u >- ) (2, 1' - ^> ^/u y y uy) - 
tr* (3- hy^f^^y^^ w yf-/v) -^3z>)Av;7D7'f 

(1. 2' -y^f/w->!J wy) (2, 1' -v^^/u 
->^^) -tr* <d y Ait co 3 . Og (6. 97$y^e 

A-) JrTHF (7h7tKD77>) 5 0 S V V y Y /MCi^fl? L- 7 8 *C 
3 — K^f/v h U ^ > 2 . lUD^/i' (14. 2 5 y ,; t 

/w) ^^o< «9 t?®TL^?ar- 1 2B#r B ^#L^ 0 
ii4r®iLi-7/i'5 0 $ y y Y^^imXx&ii^m.itry^:^^ 

#«*8£$£<t L&j££Bfc£LT (1, 2' --^yf^-yy 1/ 
» (2, 1' -^>f;u->y wy)-t'^ ( 3 - h y * =f-/vy y 
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. /W^v^) £3. 04 g (5. 8 8 5.!)f/V) (HXf 8 4%) 

(2, i' tj?> ^/u-;yy t** 

^/Pv- V f-A,* >^>-)£- 3 . 04 g (5. 88 5^^) t^ — y" 
^5 0 5 y y y HA-SrAnS. 

-7 8tlC^iPtn-BuL i 0-vdr-^^^jj| ( 1 . 5 4M, 7 . 6 

syy.y + A- (i. 7$y^/w> ) ctz e mmz±tf 1 2mmmw. 

#bJlfcl«:^^=Srt>4 0 5 y y 3/ h^fgt#t§w ticto y 5^ 
r> Aig^m — x/W^Pfti: Lt 3 . 06^7^ (5. 0 7?!)^) '^H 
(M 7 3%) e 

'H-NMR (90MHz, TH F — d 8 ) j£ «t 5 »JfcO*Mltt % 
6:0. 04 ( s „ 1 8 H, h V * ^/W> I) ;U) ; 0 . 48 ( s , 1 2 
H v ^> 3^«>y U V) ; 1 . 10 ft* 6 H, > ^/U) ; 2. 59 ( s , 
4H, ;3. 3 8 (q, 4H ( /fuy) % 6. 2-7. 7 

Cm. 8H, Ar-H) T-fcofc 0 

^^^^TT*t#6tL/c y ^"^ixig^r 5 0 5 y V y h^iZ^M L 

a i . 2 g (5. i * y ^ju) <d yjv^^s (2 o s y y > h>^) mffiWiZ 

ITLfc. 

bti1zmtit&i?jr d o> * «)Wfe&<bi-<5c: ttcj; 9 ; (1, 2' 

(2. 1' ?vu--> y u» -t'x (3-hV 

t^fri/]) ^^r—fr) is ;u =1 =. $ a. it ? a 74 KSrO. 9g 

(1. 3 35!J*/U) (HK^2 6%) 0 
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3 H — N M R (90MHz, CDC1 3 ) ic J: S»)J&<0 
8:0. 0 (s , 18H, h V *^-/Vi/y ;\,) • l . o 2, 1.12 
( s , 12H. V * ?-,\, -> y u » ;2 . 51 (dd, 4H, >fU 
» ; 7. 1-7. 6 (m, 8H, A r -H) T'^ofco 

*D^ft#L^c 1 V y Yj\s*- V 7 U-7*iz^ ^7° ? >"4 0 0 $ ]) ]) y V 

(1, 2* -v^?vl->y w» (2, 1' -^^->!)uy) _ tf * 
(3 - h V * ^ju~>]} jv* *f-,\,J -^3-^.;^ Ko 

2-^-T 7 d^/V^x, SEtC, 7km 0. 2 P a £igAU fu^|A 
LT£j££0. 8MPa HT, 7 OtT'3 O^l^Lt, 

1 1 0 g £#fc 0 

nhtit^u t°u>&m&&<Dmm%;m u] ^o. 4 3^>v y 

/g , Tm-Dli8 6*0, SttMMtt y K#*) (mmm 

m) 4 3*n, 3LftMm&mWi: ( [mm] ) J2 6 2 *^%T**>ort„ 

HJi£0-y2 

fia&MIMllstc. 1 D y hsU*— h 7 ls—-7°iZ s ^7°7ls 4 0 0 $ >J V y h 

'7*7' I* — it20mi, h v yy^/ur o, 5;y*/w, 

bO. i> D^/u^t^JIJig^J 1 T'lS^Lfc (1, 2' -v^fyl^y 

^» (2. i' -it* ?vw>y uv) -t** (3 - h y > 5P,i->y,up< 

zk^O. 2 P a £>®AU t>>^^AL^ff?r0. 8MPa 
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5 7 g £'#fc 0 

#e>ttfc7°o k°U>-^fi-&i$:O^P5*A^ [t,] fiO. 4 1 -T^v-y y 
/ g N 1 -T'^V'&^fiH: 8 Tm-Dli 5 Ot, £#3tl!H£j§& 

( [mm] ) Ii6 3^/W%-Cfcofc 0 
IIKg^l 3 ' 

MflftK^Ufc Illy h/V^-— K * u-7*tc N ^40039 -ysrh 

l-^^r>10ml ( h y >T Vfl-iVT — AO. 5 5 !) 

^ f/U7= !)-^T h7^^^^^7 /W^- p' "7 i — l/-hO. 8 
•7^^b*/K ^JlfMLfc (1,2' -V* ls» (2, 

1' -^>f/v->!JL'y) -tr* (3 - h V * t^i/D f;w^yf= 
,u) i//W3^^Av/^ P7^ KO. 2 ^ n^E-yWiSriDx, HI-. TK^O. 
2 P a SriAL, k'uy^iAL±ff^O'. 8MPaHt, 70t 
T-3 O^Mfite-.Lfc. 

>ll^?r3 5 g 

'&btitizf n\?isis&m&ft<Dmmum U] ho. 4 2^->y s/ h/u 

/g. 1 - *?T>^mmit4**%. Tm-D«49lC. fiLfls&flUttiS 
&c{ [mm] Hi 6 1 *^%-C-£>o/c 0 

itmm i 

1 (c*3^T. N, N- v 7 ^ f/V7=D - 17 Ax h 7 =*-*^^;? 7 
/V^-u 7i^yVtC — h 0 . 8-^>r^n^E-/W$:^ =f- jVT iV %. J 0 . 
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g, Tra-Dli7 tLVfmWm (> y^^^f K#*) (mmmm) 

, m^Mmvtc iov y h**- h * -y^ >4 o o o 5 y y 

y l-7^^7^n7i^^ h 2 5-7 *n*-;K 
HJSWl-eWtiUfc (1. 2'-^WJ^) (2, 

v-y u>) -if* (3- h y-tT-AsSsi) '> 3 '^ 
i . ikg *ntc 0 

Htfetf] 5 

*»«l-C»l*Lfc (1. 2'-WW!l^) (2, 1 
■Vjjl.y) (3 - h y > ^^->y =f->\>4 ^y 1 -^) V>Vzi-V 

vy^ K 2 v ^ u *r JV % 1JU X. . 4 5 Ufcc 



44 



WO 03/091289 



PCT/JP03/05042 



1 . 8kg £#fc 0 
aD*ltt*tfc. 1 O V y h 9 — ^7"* >M O0OSJI9 

«6ffill--C«»Ufc (1. 2'- v^^/W^yi^) (2, l'-vM^Wv- 
DUV) -k'y. ( 3 - h!) f !) f/f /l"f ^f^^) i?/na=t£A 

APf^^^b^: 1 0 y jx h/P^-— 1- * u — ^ic, ^7"^ >4 OOOU D 

HtS^J 1 "CSSiSLfc (1. 2'-5?^f^!l^) (2, l'-v^^A- 
-f^ ( 3 - M) ^ f /I'i' D ^> ^r-^) ^ 3 -* 

i» v 5 n ^ K2-7/f ^ D^-yW^r*Px, 3 0 #F(flfi-o Lfc 0 
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1 . 5kg fcfcfc. 

mbtityv \? u^&M'&#<Dmm¥f&R.um®.*m: 1-2 ic^-r, 

(1, 2" -^f/ui/yuv) (2, 1' --^f^v'yi'y) ("3 

c?^K (1) 0»it 

SSH&atT* 2 0 p 5 V D y h^<0->=. uisfW,^. a— y/u5 0 ? D 
y-.yh/i'i: (1. 2' -'^f*'/!) 1^^) (2'. 1* -^W.Dl' 
>•) t'^xf ^7^3. 5 g ( 1 0. 2 5 y ^r/W £*D;i, r 7 8t 

T-n-^^^y ^-^A (n-'BuLi) <D^=¥1r (1. 6 0^V/ 

>J h 12. 8 5 y y y WW SrrKTLfc. 

:©!Mfh7tKn77V (THF) 5 0 U U y ^Hl|«f^, 

- — \t*m> h y p< t/i'y'7 ^ i . 4 ^ y y h^iis-cSiTL 

fee 

* i o 5 j !) ? b^X'tiafrftML. *«4B*3i— o y y 

- — f/l/5 0 5 y y y >yu4:*Dx., - 7 8tt*n - B u L i £>-~- 

( i . 6 o^^/y y 12. 4 5 y y ^ ww St?stl 

#*bixfc@i*:^ — 3 0 5 y y y h A--Ci5fc# L ®/Eg;*£L*: 0 

r £7)6#,@# 5 . 1 1 g Sr h*^> 5 0 5 y y y S'J<0 
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2. 0 g (B.-'eoS!)**) *r.*JPUfc. 

i^feWal. 2g£#fc 0 (UX^2 5%) 

'H-NMR (9 0 MHz, CDC 1 3 ) : 5 — 0 . 0 9 (s , M^f 
9H) ; 0. 8 9. 0. 8 6, 1. '0 3, 1. 0 6 ( s , i? * 
fvW->y uV, 1 2H) ; 2. 2 0., 2. 6 5"(d, ^f^, 2H) ; 
6. 99 (s, CH. 1H) ; 7. 0-7. 8 (m.Ar-H, 8 H) 

*D!JM£*Ufc. l'O U s/ h/V*- l^-^t-, ^4 0 0 0 U D 

#CtC. y^f^7/V5-^A5 5 !)^, N, I* - a J * * ArT si 

*t«i-ew«ufc (i. 2 , -^f^^'» (2, i'-^^w 

y -k'x (3-M^f^->!'^>f/My7-vu) (-f 

zw) ^vnn? A-^ n K 1 W 9 a^^SrAPx., 9 0 #r(Sft-& L7c 0 

£•#2 . lkg Sr#fc 0 

H2£#J 9 

*D«fttt»Lfc 1 0 U y h^*— h * U-^fw. >4 0 0 0 5 !) U 
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mm i -c«» ufc ( i . 2'-^^f^->y (2, i*-^^^^-> 

1 . 3 k g &#fc„ 



ft l -l 







mmm 5 


nrnme 




3 9 


4 2 


4 2 




o 


0 


0 




5 4 


5 8 


5 8 




0.11 


0 . 17 


0 . 3 1 


Mw X 1 0 4 


1 . 3 


1 . 5 


3 . 0 


Mw/Mn 


1 . 9 


2. 1 


2 . 0 


Tm-D *C 


7 2 


7 9 


7 8 


AH J/g 


1 9 


2 5 


2 5 
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Hi£0iJ7 


mmm 8 


m&m 9 




4 1 


4 7 


4 4 




0 


0 


0 




5 7 


6 5 


6 1 ; 


[77] rwbM/g 


0 . 3 3 


0 . 35 


0 . 2 4 


Mw X 1 0 4 


3 . 4 


3 . 8 


2 . 3 


Mw/M n 


1 . 8 


1 . 8 


1 . 9 


Tm-D *C 


7 4 


9 5 


9 8 


AH J /g 


2 6 


3 3 


3 4 



mmm4, 7rx*9 x-rnhnt^ya fu>ii^, fet^^jiL 

y!7?ni5 0 c F (B «2- 1SU!S2 - 2 OB£^ 

8 O^T* 3 0»^SUSS!ir-*-rtT'gi^L, 

^<Dfcg|jl£g| 2-1 ifttf* 2-2 {C^-r o 

jai-7 (B^mmmnm^mm ksmi&u sijel*:. 
mizm.& : i sot 

( 2 ) * y h ;( /U h &mm(D&mfti 
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Kiffif :tI2 5mm, UlOOmm 

mmmmm&g ■. m*>f%(o®M&&tf 1, o o 0-2 , 0 0 o m p a • 

«*li#t : 3 g/m 

-fK#<4 A : 2©> 
tyF^^A : 2# 

KM£ : 2 3*0 

PflS^jEfe : n = 5t?*U**rffV» TfE«75«t $fcff«Lfc 0 



*c 2-1 













(%) 










70 


70 


70 




30 


30 


30 




0 


0 


0 


J£Ifc*£g:l80 < C,n>Pa-s 


140 


1430 


610 




110 


180 


160 




A 


O 


O 



*&<t®5ikm (-f y^^lOlO) & 1 0 0 0 p p mSlOLfc. 



50 



WO 03/091285) 



PCT/JP03/05042 



^2-2 









t ¥ -fas 5 




it 
(%) 










63 


63 


63 




27 


27 


27 




10 


10 


10 


^St*£^ : 18010, mPa-s 


90 


660 


280 


fc#M("C) 


100 


160 


120 




X 


■ o 


O 



*mt^±M M'l'tfS £ 1 0 0 0 p p mi^D Lfc„ 

Stftf-witttCSn, «S^*t»ffl. MM. *X 
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ft 3fc CD IS P 

(i) -casixaw&jpufc-g-*^ (b) ti*>?^feHtt 




M»*«»n*«jS3~i oKxit^^^y-r K*3nj©&jR7c*€:* 

<,ftfe<OX, E 1 , E 2 Xf2Y<k$EfitLTI^T<£><fc^o 

Yfi^W *&&&7nU YAS***)^*^. }g tie tf> y <i HQ C T- <b A * 
ot^ttJ:< > fi&WY, E 1 , E 2 XliXt^lLTPt1)J:< > A 1 ^. 
U<A 2 te-oOiEft-* Zi^lIt'fcoT, ~2 0 - 

y^^^^t^s, *x^3rg, -o -co-, -s-, -so 2 

- S e -NR 1 -, —PR 1 —, -P (O) R 1 -BR'-X 
n-A 1 R'-£^U R'ti:**!**, ^B^*>J^^; 0?|{&1~2 0 
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(i Z v ^ I r is] - T-t m ft o T V % x h «fc v . 

qf±l-5<^^^T- [ (Mtf>j]§>^ffi) -2] U rli0-3©| 

(i) T'm£tiz > m&&m<k&vo\ (b) *m*9mt&*n:<&it-t 




ix.*. Mte®M&m%3~~i omxtt7>?ss v7kn<D&mjtm*7F 

«t<, ft&?>X, E 1 , E 2 XWtY£*«LTV*T<b J:lr\, 

oXWt ^<> «1^Y, E 1 , E 8 XttXi&ffiLT^Tt>J:< % A'X 

^W^^^tS. -o-, -CO-, -S-, -SO, 
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